Growth and antigenic variation of Trypanosoma brucei, T. rhodesiense and T. gambiense in subcutaneous millipore chambers.
The inability to cultivate infective bloodstream forms of the African trypanosomes in cell-free media has complicated studies of the biology of trypanosomes and the pathogenesis of trypanosomiasis. We attempted to overcome this problem by subcutaneous implantation in mice of Millipore chambers that isolate trypanosomes from cells but permit diffusion of soluble substances across their membranes. Chambers were inoculated with 5 X 10(4) to 5 X 10(5) per ml Trypanosoma brucei, T. rhodesiense or T. gambiense; the trypanosomes multiplied rapidly, persisted for as long as five weeks, and remained infective, even when the original inocula were freed of donor cells by ion-exchange. The presence of anti-trypanosomal IgG and IgM in the sera and chambers of recipient mice proved that trypanosomal and mammalian products crossed the membranes. Chamber trypanosomes also expressed two important aspects of normal in vivo biological behaviour: (i) differentiation from long slender to short stumpy bloodstream forms and (ii) antigenic variation. Death of trypanosomes was associated with the presence of IgM antibody in the chambers. This model provides a system for study of an entire population of trypanosomes in an extravascular, cell-free environment.